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(57) Ab.<iiracl: A mono diameter wcllbore casing ( 14, 16). 
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WO 2003/KU601 MIEPIID^ED^ (PLMMS PCT/US2«MI3/0 13787 

[received by the International Burea^a on 27 July 2004 (27.07.04); 
original claims 1-36 replaced by amended claims 1-46 (9 pages)] 

What is claimed is ; 

1 . A method of forming a mono diajneter wellbon: casing wiihm a borehole that travetses a 
subterranean formatioo, comprising: 

positioning a first wellbore acing within the borehole; 

radially er4)anding and plastically deforming the first wellbore casing v/ithin tfie borehole; 
positioning a second wellborc casing \7itlnn the borehole in Oi'crlappjng relation to the first v/ellbore 
casing; 

radially ejrponding and plastically deforming the second weUbore casing within flie borehole; 
radially expanding and plastically deforming the overlapping pcnrtions of flie first and second wdlbore 
casings; and 

radially expanding and plastically defiornung at least a portion of the second wellbcffe casing that does 

not overlap with the first wellbore casing; 
wherein the inside diameter of the portion of the first wdlbore casing that does not overlap wx& the 

second wellbore casing is equal to the inside diameter of the radially expanded and plastically 

deformed pordons of the second wellbore casing. 

2 . The method of claim 1 > wherein radially expanding and plastically deforming the overlapping 
portions of the first and second wellbore casings comprises: 

positioning a telescoping radial ex^pai^on device comprising an outer sleeve and on iimer 

sleeve positioned within and movably coupled to the outer sleeve comprismg a tubular 
expansion cone proximate the end of the second wellbore casing; and 

itjecting a fiuidic materia) into the telescoping radial expansion device to cause the outer 

sleeve to engage the first wellbore casing and cause the iimer sleeve to extend out of 
the outer sleeve into the overlapping portions of the first and second wellbore casings 
to cause the tubular expansion cone to radially expand and plastically deform the 
overlapping pwtiiMis of die first and second wellbore casings. 

3. The method of claim 2, further comprising; 

conveying fiuidic materials within the borehole that are displaced by Oie extension of the irmcr 
sleeve to a location within the borehole above the tabular expansion cone. 

4. The method of claim 2, wherein radially expanding and plastically deforming at least a portion 
of the second wellbore casing that does not overlap with the first wellbore casing comprises: 

reducing the operatmg pressure within the telescoping radial expansion device; 
moving the outer sleeve onto the inner sleeve of the telescoping radial expansim device; and 
injecting a fiuidic material into the telescoping radial e:qiansion device to cause the outer 
sleeve to engage at least one of the first and second wellbore casings and cause the 
irmer sleeve to extend out of the outer sleeve into the second wellbore casing to cause 
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the tubular expansion cone to rajdially expand and plastically defoim at least a portion 
of the second wellborc casing. 

5. The method of claim 4, further coxnpnsnig! 

convening Ouidic materiflls within the borehole tiiat are di^laced by the extoision of the inner 
sleeve to a location ▼'/jthin th3 borehole above the tubular e?^ansion cone. 

6. An iippamtuD for foaoinjr a mono diametsr weDbore casing^ con^nsdng; 
mcanr. for positioning ^ fi^^st v/ellbore casing T'.'ithin the borehole; 

means for radially expanding and plastically deforming the first wellbore casing within the borehole; 
means for positionmg a second wellbore casing within the borehole in ovalapping relation to the first 
wellborc casing; 

means for radially expanding and plastically deforming tbe second wellbore casing within the bcvehole; 
means for radially expanding and plastically deforming tiie overlapping portions of the iarst and second 
wellbore casings; and 

means for radially expanding and plastically deforming at least a pc^on of the second wcUbore casing 

that does not overlap with the first wellbore casing; 
wherein the inside diameter of the portion of the first wdlb(»:e casbg that does not overlap with the 

second wellbore casing is equal to the inside diameter of the radially expanded and plastically 

defonned portions of the seccmd wellbore casing. 

7. The apparatus of claim 6, wherein means for radially expanding and plastically deforming the 
overlapping portions of the first and second wellbore casings comprises: 

means for positioning a telescoping radial expansion device comprising an outer sleeve and an 
hmer sleeve positioned within and movably coupled to the outer sleeve comprising a 
tubular expansion cone proximate the end of the second wellbore casing; and 
means for mjecting a fluidic material into the telescoping radial expansion device to cause 
outer sleeve to engage the first wellbore casing and cause the inner sleeve to extend 
out of the outer sleeve into the overlapping portions of the first and second wellbore 
casings to cause the tubular expansion cone to radially expand and plastically deform 
the overlapping portions of the first and second wellbore casings. 
S. The method of claim 7, further comprising; 

conveying fluidic materials within the borehole that are displaced by the extension of the inner 
sleeve to a location within the borehole above the tubular expansion cone. 
9. Tlie apparatus of claim 7, wherein means for radially expanding and plastically deforming at 
least a portion of the second wellbore casing that docs not overlap with the first wellborc casing 
comprises: 

means for reducing die operating pressure within the telescoping radial e;:pansion de\nce; 
means for moving the cuter sleew^ onto the inner sleeve of the telescoping radial expansion 
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device; and 

mtsais for iDjecting a fluidic material into flic teJescoping radial expansion device to cause the 
outer sleeve to engage at least one of fte first and second weUbm casings and cause 
the inner slee\'e to extend out of the outer sleeve into the second wellbore casing to 
cause the tubular e:;pancion cone to radiaUy cn,pand land plastically defonn at least a 
portion of the second v/cUborc; casing. 
10. The method of claim 9, further conrorising: 

conveying fluidic materials within the borehole that are displaced by the extension of the iimer 
sleeve to a location v/ifhin the borehole above, ihe tubular expansion cone. 
I i . An apparatus for rddian>' expanding and plastically deforming a tubular member, comprising; 
a tubular adapter defining a longitudinal passage; 

a tubular outer sleeve coupled to tiie tubular adapter defining a longitudinal passage; 
a tubular hydraulic slip body coupled to the tubular outer sleeve defining a plurality of L- 

ah^)ed bypass ports and a plurality of radial hydrauUc slip mountmg passages; 
a plurality of hydraulic slips movably coupled and positioned within corresponding radial 

hydraulic slip mounting passages for engaging the tubular member; 
a tubular packer cup mandrel coupled to the tubular hydraulic slip body defining a longitudinal 

passage; 

a plurality of paclccr cups coupled to ^e tubular packer cup mandrel for sealingly engaging the 
tubular member; 

a tubular shoe positioned wi&m and movably coupled to the tubular outer sleeve defining a 
longitudinal passage; 

a tubular inner mandrel positioned within and movably coupled to the tubular hydraulic slip 
body coupled to Che tabular shoe defining a Icmgitudinal passage and a plurality of 
radial bypass ports; 

a tubular cjcpansion cone mandrel coupled to the tubular inner mandrel defining a longitudinal 
passage having a throat passage for receiving a ball, an L-shaped bypass port, and a 
radial pressure port; 

a tubular expansion cone coupled to the tubular expansion cone including a tapered outer 
expansion surface for radially expanding and plastically deforming the tubular 
member; 

a tubular guide nose coupled to the tubular expansion cone mandrel defining a longitudinal 
passage; 

a bypass tube positioned w-ithin the tubular irmer mandrel coupled to the expansion cone 

mandrel and the tubular shoe defining a longitudinal passage; and 
an annular longitudinal bypass passage defined between the tubular ixmer mandrel and ibc 
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bypass tube. 

1 2. The apparatus of claim 1 1 , wherein the longitudinal passages of tubular adapter, bypass 
tube, and tubular expansion cone mandrel are fluidicly coupled. 

1 3. The apparatus of claim 1 1 , wherein the longitudinal passage of the tubular expansion cone 
mandrel is fluidicly coupled lo ths i?idi£:l precsure port of the tubular e^rpansion cone mandrels 

1 4 . Th5 sppar J tus of claim 1 1 , ^/herein thi L-ahaped bvpssa port of the tubular eiAponsion cone 
mandrel ic fluidicly coupled to the annular longitudinal hypass passage, the radial b>'pass passages of 
the tubular inner mandrel, the L-ah^^ed bypass ports of the tubular hydrautic slip body, and the radial 
bypass ports of the tubular outer sleeve. 

1 5. An apparatus &r radially e?cpandii^ and plastically deforming a tubular member, coii^irisingr 
a tubular support member definhig a longitudinal passage; 

a tubular outer sleeve coupled to the mbular support member defming a Icmgitudinal passage 

and a pluraHty of radial bypass port^ 
an hydraulic slip coupled to the tubular outer sleeve for controllably engaging the tubular 

member; 

one or more paclcer cups coupled to the tubular outer sleeve for sealtngly engaging the tabular 
member; 

a tubular inner sleeve positioned within and movably coupled to the tubular outer sleeve 

defining a longitudinal passage, an annuJar longitudinal bypass passage, and one or 
more radial bypass passages; and 

a tubular expansion cone coupled to the tubular inner sleeve defining a longitudinal passage 
having a throat passage for receiving a ball, an L-shapcd bypass port, and a radial 
pressure port including an tapered outer expansion surface for radially expanding and 
plastically deforming the tubular member. 

16. The apparatois of claim 1 5, wherein the longitudinal passages of the tubular outer sleeve and 
the tubular expansion cone are fluidicly coupled. 

1 7. The apparatus of claim 1 5. wherein Ae longitudinal passage of the tubular expansion cone is 
fluidicly coupled to the radial pressure port of the tubular expansion cone. 

1 8. The apparatus of claim 1 5, wherein the L-shaped bypass port of the tubular expansion cone is 
fluidicly coupled to tiie annular longitudinal bypass passage and the radial bypass passages of the 
tubular inner sleeve, and the L-shaped bypass ports and the radial bypass ports of the tubular outer 
sleeve. 

19. A mcAod of radially expanding and plastically defomiing a weHbore casing positioned within 
a borehole that traverses a subterranean fonnatioa, comprising: 

positioning an outer tubular sleeve and an inner tubular sleeve comprising an expansion cone 
within the borehole, vilierein the inner tubular sleeve is movably coi^led to and at 
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least paitially housed within the outer tubular sleeve; 
injecting a flitidic material into the inner and outer tubular sleeve^ 
coupling the outer tubular sleeve to the wellbore casing; and 

extending the inner tubular sleeve out of the outer tubular sleeve into the wellbore casing to 
radially s^^&nd and plastically defonn a portion of the v/sllbore a?smg v^^ing the 
expansion cone. 

20. The method of claira 19, vihercin injecting: a fluidic nM.teritjl into the inner and outer tabular 
sleeves comprises: 

injecting the fluidic mateiial into an annular chamber above &e CT^paosion cone. 

21 . The method of claim 19, further comprisbg: 

conveying fluidic materials lanthin the borehole displaced by the extension of ftie inner tubular 
sleeve to a location above the expansion cone. 

22. The method of claim 21, wherein conveying fluidic materials within the borehole displaced by 
the extension of the inner tubular sleeve above &e expansion cone con:q)nses: 

conveying fluidic materials within the borehole displaced by the extension of the inner tubular 
sleeve through an annular passage and one or more radial passages to the location 
above the expansion cone. 

23 . The method of claim 1 9, futther comprising: 
depressuring the inner and outer tubular sleeves; 
decoupling the outer tubular sleeve and the wellbore casing; and 
collapsing tiie outer tubular sleeve onto the inner tubular sleeve. 

24. The method of claim 23, further comprisbg: 

injecting a fluidic material into the inner and outer tubular sleeve^ 
coupling the outer tubular sleeve to the wellbore casing; 

extending the inner tubular sleeve out of the outer tubular sleeve into the weUbore casing to 
radially expand and plastically deform another portion of the wellbore casing. 

25. The method of claim 24, Wherein injecting a fluidic material into the inner and outer tubular 
sleeves comprises: 

injecting the fluidic materia] into an annular chamber above the expansion cone. 

26. The method of claim 24, fiirther comprising: 

conveying fluidic materials within the borehole displaced by the extension of the inner tubular 
sleeve to a localioD above the expansion cone. 

27. The me^od of claim 26, vvberein conveying fluidic materials wiAin the borehole displaced by 
the extension of the inner tubular sleeve above the scansion cone comprises: 

conveying fhiidic materials within the borehole displaced by the extension of the inner tubular 
slee'.re through an armiilar passage and one or more radial passages to the location 
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above the expansion cane. 

28. An apparatus for radially expanding and plastically defonning a wellbore casing positioaed 
wilhin a borehole tot traverses a subterranean fermation, comprising: 

means for positioning an outer tubukr sleeve and an inner tubular sleeve comprising an 

escpansion cone v/ilhin \hs borcshole, wherein the inner tubular ?lee^/e is movably 

coiq>l<;^ to and at least partially housed v/ithin the witer tubular skcrve; 
me^s for injectins a fluidic material into the inner and outer tubular sleei'es; 
means for coupling ihe outer tubular sleeve to Ihe weDbore casing; and 
means for extendmg the inner tubular sleeve out of the outer tubular sleeve into the wellbore 

casing to radially Kipand and plastically deform a portiQU of the ^vellbore casing using 

the expansion cone. 

29. The apparatus of claim 28, wherein means for bjecting a fluidic material into Ac inner and 
outer tubular sleeves comprises: 

means for injecting the fluidic material into an annular chamber above the expansion cone» 

30. The ^^paratus of claim 28, further comprising: 

means for conveying fluidic materials within the borehole displaced by the extension of the 
inner tubular sleeve to a location above the expansion conc. 

3 1 . Tbe apparatus of claim 30, wherein means for conveying fluidic materials within the borehole 
di^laced by &e extension of the inner tubular sleeve above the expansion cone comprises: 

means for oonveying fluidic materials widiin the borehole displaced by the extension of the 

inner tubular sleeve through an annular passage and one more radial passages to the 
location above the expansion cone. 

32. The apparatus of claim 28> further comprising: 

means for depressuring the inner and outer tubular sleevts; 

means for decoupling the outer tubular sleeve and the wellbore casing; and 

means for collapsing the outer tubular sleeve onto the inner tiibular sleeve. 

33 . The apparatus of claim 32» further comprising: 

means for bjecting a fluidic material into the inner and outer tubular sleeves; 
means for coupling the outer tubular sleeve to the wellbore casing; 
means for extending the inner tubular sleeve out of the outer tubular sleeve mlo the wellbore 
casing to radially expand and plastically defomi ano&er portion of the weUboie 

casing. ■ 

34. The appmtus of claim 33, wherein means for injecting a fluidic material into the inner and 
outer tubular sleeves comprises: 

means for injecting fhe fluidic materia] into an annular chamber above ihe expansion cone. 

35. The apparatus of claim 33, fiorthcr oon^nising: 
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means for conveying fluidic materiak within the borehole displaced fay die extension of the 
inner tubular sleeve to a location above the expansion cone. 
3 6. The apparatus of claim 35, wherein means for conveying fluidic materials within the borehole 
displaced by the extension of the inner tubular sleeve above the expansion cone comprises: 

means for convtijong fluidic materials within the borehole displaced by the crttension of ihc 

inner tubular sleeve through on amiuJsr passage and one or more radial passages to ihe 
loeatioa above the cTEpansion cone. 
37. An apparatus for radially expanding and plastically deforming a tubular member^ 
comprising: 

a tubular adapter defining a longitudinal passage; 

a tubular outer sleeve coupled to the tubular adapter deiining a longitudinal passage; 

a tubular hydraulic slip body coupled to the tubular outer sleeve defining a plurality of bypass 

ports and a plurality of radial hydraulic slip mounting passage^ 
a plurality of hydraulic slips movably coupled and positioned within corresponding radial 

hydraulic slip mounting passages for engaging the tubular membcn 
a tubular packer cup mandrel coupled to the tubular hydraulic slip body defining a longitudinal 

passage; 

a plurality of packer cups coupled to the tubular packer cup mandrel for sealingly engaging the 
tubular mmben 

a tubular shoe positioned within and movably coupled to the tubular outer sleeve defining a 
longitudinal passage; 

a tubular inner mandrel positioned within and movably coupled to the tubular hydraulic slip 
body coupled to flie tubular shoe defining a longitudinal passage and a plurality of 

radial bypass ports; 

an expansion device mandrel coupled to the tubular inner mandrel defining a longitudinal 
passage having a throat passage for receiving a ball, a bypass port, and a radial 
pressure port; 

an expansion device coupled to tiie tubular expansion device mandrel including one or more 
tapered outer expansion sur&ces for radially expanding and plastically deforming the 
tubular memb^, 

a tubular guide nose coupled to the tubular expansion device mandrel defining a longitudinal 
passage; 

a bypass tube positioned within the tubular inner mandrel coupled to die expansion device 
mandrel and the tubular ahos ddiining a longitudinal passage; and 

an axmular longitudmal bypass passage defined between the tubulur inner mandrel and the 
bypass tube. 
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38. The apparatus of claim 37, wherein the tongitudinal passages of Ae tubular adapter, 
bypass tube, and tubular expansion cone mandrel are fluidicly coupled. 

%9, The apparatus of claim 37, wherein the longinKJinal passage of the tubular expansion 
device mandrel is fluidicly coupled to the radial pressure port of the tubular expansion 
device mandrel. 

40. The apparatus of claim 37, v/hstcin ^le bypass port of the tubular eispansion device 
mandrel is fluidicly coupled to the annular longitudinBl hypno& paseagc, the tadial 
bypass passages of the tubular inner mandrel, ftp bypass ports of tlie tubular hydraulic 
slip body, and the radial bypass ports of the tubular out^ slesrtrc. 

41. An apparatus for radially esqpzaiding and plastically deforaiins a tubular member, 
comprising: 

a tabular support member defining a longitudinal passage; 

a tubular outer sleeve coupled to the tabular support member defining a longitudinal passage 

and a plurality of radial bypass ports; 
an hydraulic slip copied to the tubular outer sleeve for conlrollahly engaging the tubular 

member, 

one or more packer cups coupled to the tubular outer sleeve for sealingly engaging the mbnlar 
member; 

a tubular inner sleeve positioned within and movably coupled to the tubular outer sleeve 

defining a longitudinal passage, an annular longitudinal bypass passage, and one or 
more radial bypass passages; and 

a tubular expansion device coupled to die tubular inner sleeve defining a longitudinal passage 
having a throat passage for receiving a baU, a bypass port, and a radial pressure port 
including one or more tapered outer expansion surfaces for radially expanding and 
plastically defonniog the tubular member. 

42. The apparatus of claim 41, wherein the longitudinal passages of the tubular outer 
sleeve and the tubular expansion device are fluidicly coupled. 

43. The apparatus of claim 41 , wberem the longihidinfil passage of the mbular expansion 
device is fluidicly coupled to the radial pressure port of the tubular expansion device. 

44. The apparatus of claim 41, wherem the bypass port of the rubular expansion device is 
fluidicly coupled to the annular longitudinal bypass passage and the radial bypass 
passages of the tabular inner sleeve, and llie bypass ports and the radial bypass ports of 
the tubular outer sleeve. 

45 . An apparatus for radially expanding and plastically deforming a tubular member, 
comprising: 

a tubular adapter defining a longitudinal passage; 
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a tubular outer sleeve coupled to the tubular adapter defining a longitudinal passage; 

a tubular hydraulic slip body coupled to the tubular outer sleeve defining a plurality of radial 

hydraulic slip mounting passages; 
a p1uralit>' of hydraubc slips movably coupled and positioned within corresponding radial 

hydraulic mounting passages for engasing the tubular member; 
a tubular paulOT cup mandrel coupl«ed to the tubular hydraulic slip body diiiining a loni^itudinal 

passnge; 

a plurality of packer cups coupled to the tubular packer cup mandrel for sealingly engaging the 
tubular member, 

a tubular inner mandrel positioned vnfhia and mo^'ably coupled to the tubular hydraulic slip 
body coupled to the tubular shoe defining a longitudinal passage and a plurality of 
bypass ports; 

an expansion device mandrel coupled to the tubular inner mandrel defining a longitudinal 

passage, a bypass port, and a radial pressure port and 
an expansion device coupled to the tubular expansion device mandrel including one or more 

tapered outer e^ansion surfaces for radially expanding and plastically deforming the 

tubular member. 

46. An apparatus for radially expanding and plastically defarming a tubular member, 
comprising: 

a tubular support member defining u longitudinal passage; 

a tubular outer sleeve coupled to the tubular si^port member defining a longitudinal passage 

and a plurality of radial bypass ports; 
an hydraulic slip coupled to the tubular outer sleeve for controllably engaging the tubular 

member; 

one or more packer cups coupled to the tabular outer sleeve for sealingly engaging the tubular 
membo*; 

a tubular inner sleeve positioned within and movably coupled to the tubular outer sleeve 

defining a longitudinal passage, an annular longitudinal bypass passage, and one or 
more radial bypass passages; and 

a tubular expansion device cou|)led to the tubular inner sleeve defining a kmgitudinal passage 
having a throat pass^e for receiving a ball, a bypass pwt, and a radial pressure port 
including one or more tapered outer expansion surfaces for radially expanding dnd 
plastically deforming the tubular merhba-. 
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